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Delaunay’s expressions * for the same being 

i ri? 8i o . 5817 „“1 a 

— —2 m + —m 2 + ~ — L m 3 — 

a\_i 6 16 256 J a' 


LII. 2 , 


16 16 256 

— o"- 6 i 36 — o "-2479 -o"’oS^2 = — o'''9447. 

+- f— m 2 — - cos 3D. 

a L64 128 A a’ * 

+ o"oi9i —o"-oo33 = +o"*oi58- 


The coefficients obtained by nsing numerical values from the 
start are — i //# ooio and +o //, oo8o, to which the former pair 
approximate closely. 

15. A comparison of these new values with those given by 
Hansen cannot be complete owing to the fact that Hansen’s 
numerical values contain the terms due to eccentricity and incli¬ 
nation. But a rough estimate of the uncalculated parts of these 
series may be made from Delaunay’s expressions, since they are 
carried to a higher degree of approximation for numerical pur¬ 
poses than the terms we have been considering. The whole co¬ 
efficient of the Parallactic Inequality in the longitude then 
becomes 

i27"‘3o 


Newcomb’s method of transfprmation f shows that this coeffi¬ 
cient when expressed in Hansen’s notation is 

124-54 

Hansen’s coefficient is 124*43 
Diffi o*i 1 


The difference is probably partly due to a wrong estimate of the 
omitted terms in Delaunay’s coefficient, 

Haverford Coll., Pa., U. 8 .A. 


Secular Perturbations of the Barth's Orbit by Mars. 

By R. T. A. Innes. 

In Professor Hill’s li Theory of Jupiter and Saturn ” he men¬ 
tions that the terms arising from the fifth powers of the eccen¬ 
tricities and inclination amount to one per cent, of those of the 
first order in the case of Mars and the Earth, and that a com¬ 
putation by Gauss’s method would be desirable. I have therefore 

* Delaunay, Mem. cit. pp. 922, 923. 
f Newcomb, Mem. cit. 
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made it. To let tlie comparison with Le Yerrier’s results be an 
exact one, I have used the same elements as Le Yerrier in “ Les 
Annales del*Ohs. de Paris/’ Memoires, tome ii. The formulas used 
are Professor Hill’s, in the appendix to his paper on Gauss’s 
method, published in the Astronomical Papers of the American 
Ephemeris, where the signification of the symbols will be found. 

As a guide to future computers, I give the chief figures 
involved. This will also lead more easily to the detection of 
any errors I may have made. 

Le Yerrier’s elements and Professor Hill’s formulas give: 


n = 51 58 55^25, sin n = [9’8964256] 
n' =284 55 575, tan n' = 00*5744319] 
K = 127 3 2270 
K' = K + 53"*59 


Jc =[ 9 - 9997883 ] 

V « [ 9 ' 9999849 ] 
r = 1 —[8*2245450] cos E 


E 


tan — = [0*0072840] tan ~ 
2 2 


/_ ^3 

32m, 2 


v = 


1+2 






rr, 1 6 ^i 1 4 ^ ni i 


■*} 


Log— 3 = 87334106-49. 

32 

A =r 2 + [9*4534182]?* cos (v + 127 0 3 r 22 " 7 o) +2*3216353 
B cos 6 = 0*2165194*5 + [0*1826853]?*cos O+127 0 3' 22"*7o) 

B sin e = [0*1809850]?* sin ([v + 127 0 4' i6"*29) 

C =0*0201929*5 = [8*3051998] 


Li = [9'6379998] 

F 2 =[«8-97i3730] B ^ P - 

F s =F 2 x[ 8 -S 0953 I 4 >cos(»+ 5 i° 58' 55 "- 25 ) 

J! = i - [7-0186092] sin 2 (w + 51 0 58' 55 "‘ 2 5 )— 2 >[ 9 ‘ 9390298 ] 

J 2 = [8*790388o]r sinO + 127 0 3' 22 // *7o) — [7*oi86o92]sin(?; + II) cos (v + n) 
J 3 = [8*5090779]?* sin (t> + 51 0 58' 55 "' 25 )-[ 7 *i 963299 p 2 


To find A c (c) B 0 (c) C 0 Cc) , etc., etc., I divided E into sixteen parts, 
and the differences between the sums S and Sj would seem to 
show that even division into sixteen parts is not too much. 

The values of the functions involved are given in the following 
tables:— 
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of the Earth's Orbit by Mars. 
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86 Mr. Innes, Secular Perturbations etc . 

From which 


A*( c )= +0*2788078 

Log= 94453050 

-0*0263243 

{n 8*4203568 

JA/ S )= -0*0266550 

8*4257783 

JA^ C )= —0*0003187 

n 6*5033400 

B 0 (c) = + 0*0004472 

6*6504737 

p/o* -0*0054333 

n 7*7350613 

+00040225 

76044961 

p 2 W= +0*0006491 

6*8122989 

p 2 (s)= +0*0002348 

6*3707906 

C 0 (c)= -0*0144321 

7*8*15933 

PjCOzs +0*0186839 

8*271467 

10^)= +0*0149785 

817547 

And we have 


m f n 

[9*6844068]. 

l + m 

These give 

Le Verrier’s Values. 

DO ..- 0-018146 

u 

—001816 

e r^l +0*018876 

L dt Joo 

+o*o 1888 

d £ m \ + 0*007700 
at Jjoo 

+ 0*00733 

&ii 

L_1 

© 

1 

O 

6 

a 

M 

VI 

O 

—0*00832 

VO 

N 

00 

O 

*>. 

04 

b 

1 

1-1 

1 _ 1 

-0*2697 


The differences are exceedingly small and tend to prove the 
general correctness of the calculation. 

The differences in 

r^n and nn 

L«tfJoo Latfjao 

probably arise from the non-convergency of the function 

2 fA 

in Le Vender’s expansion. The function 

2 4 
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gives for the 

1st order —0*0096363 
3rd „ -0*0012981 

5th „ -0*0001487 


from which we may estimate that the terms of higher orders 
will not exceed —o //, oooo2. 

The equation 

rn =° 

XJLt J 00 


gives 


sin <f>JAjfc) + cos <pB 0 ^ = o, 


Substituting the respective numbers I get 

—0*000447016 + 0*000447108=o, 


error- 


+0*000000092. 


In making a similar operation on the figures, Professor Hill 
has given in his example of Mercury , perturbated by Venus , the 
difference is more considerable—viz., 

-0*00075, 

probably through a misprint of a figure in the value of B, 0 or S 0 . 

In some parts of the calculations I have used eight decimals, 
and S and S x refer to the original numbers. 


Sydney: 1891 November 1. 


On the Spectrographic Method of determining the Velocity of Stars 

in the Lme of Sight . By H. C. Vogel, Foreign Associate. 

The experiments made at Potsdam in 1887 showed that, as a 
result of the extremely sensitive photographic methods employed, 
a sufficiently great dispersion could be made use of to readily 
detect and measure the displacement of the spectral lines pro¬ 
duced by the motion of the stars in the line of sight. It very 
soon became clear that the measurement of the stellar spectra 
admitted of a far greater exactness than the direct observations, 
and that the disturbances of the atmosphere—the chief cause 
of the difficulties of the direct method—exert their influence in 
a lesser degree on the photograph. The very numerous measure¬ 
ments on more than two hundred negatives of forty-seven stars, 
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